Multiple insufficiency fractures occurred in two patients with mutilating rheumatoid arthritis (RA), leading to substantial disabilities. Both patients received long-term oral glucocorticoid therapy and underwent multiple lower-extremity surgeries such as total hip arthroplasty (THA) or Total knee arthroplasty (TKA). The multiple fractures were located in the pelvis and lumbosacral region. Fractures in both patients were treated conservatively. Although bony union and resumption of activities were achieved in one patient, the other patient was not able to resume ambulation. For RA patients with combined risk factors for insufficiency fractures, aggressive preventive intervention and careful clinical assessment for early detection and management are warranted.
Introduction
An insufficiency fracture is defined as a type of stress fracture caused by physiological stress applied to weak bone. Although various locations in both the trunk and extremities are involved, the pelvis is one of the predominant sites of occurrence. [1] [2] [3] [4] [5] [6] [7] [8] [9] The clinical features of this fracture are characterized by the gradual onset of vague pain, and physical findings that are nonspecific. Since plain radiographs often fail to reveal the fracture or show only subtle findings at the initial stage, detailed image examinations such as computed tomographic (CT) scans and MRI or bone scintigraphy are necessary to make an early diagnosis. Therefore, this fracture can be overlooked with a substantial delay in diagnosis. Delay in diagnosis and initiation of proper management can lead to substantial and prolonged disability. Older women with postmenopausal osteoporosis are most predominantly affected by insufficiency fractures. [1] [2] [3] In addition, patients with mutilating type RA who often receive longterm glucocorticoid treatment and undergo multiple surgeries 10, 11 are also in a high-risk group. In this report, we describe the clinical course of two mutilating type RA patients presenting with multiple insufficiency fractures of the pelvis. Resolution of symptoms was delayed in both patients resulting in prolonged morbidity and subsequent disability.
Case Report

Case 1
A 56-year-old woman presented with vague low back pain without a history of trauma. She was diagnosed with RA at the age of 29 years. To medicate against RA she had received glucocorticoid (prednisone, 10 mg/day), methotrexate (6 mg/week) and nonsteroidal antiinflammatory drugs (NSAIDs) for more than 10 years. She had also undergone multiple surgical procedures in the lower extremities including a right hip hemiarthroplasty with a bipolar prosthesis, a left THA, bilateral TKAs, a right ankle arthrodesis, and resection arthroplasties of the bilateral toes ( Figure 1A ). Physical examination revealed mild limitation of trunk motion due to pain. Radiographs of both hands showed typical mutilating change corresponding to stage V of RA in the Larsen classification ( Figure 1B) . 12 However, routine radiographic examination of the spine and the pelvis showed no apparent bony abnormality. Based on these clinical findings, a definite cause of the pain could not be identified and follow-up was continued without specific treatment. Thereafter, her low back pain gradually increased to a level interfering with her ambulation. Three weeks after initial presentation she was unable to walk, and was admitted to our hospital with low back pain. CT scan of the sacrum after admission showed a linear fracture gap in the bilateral sacral alae and Denis type II fracture in the right sacrum ( Figure  1C) . Radiographs of the lumber spine showed fractures in both transverse processes of the 5th vertebra ( Figure 1D ). She was treated conservatively with bed rest and subsequent physical therapy with resultant resolution of pain and recovery of daily living activity over a period of three months. However, two months later, she complained of left groin pain without a history of trauma. An anteroposterior radiograph of the pelvis showed occurrence of a left parasymphyseal fracture ( Figure 1E ). Nonweight bearing treatment for an additional month followed by gradual resumption of activity was required before clinical and radiological healing occurred.
Case 2
A 64-year-old woman presented with left groin pain without a history of trauma. The pain was mild and she could ambulate. She was diagnosed with RA at the age of 49 years. She had received glucocorticoid (prednisone, 15 mg/day), methotrexate (6 mg/week) and NSAIDs over a period of five years. Her medical history showed she had undergone a right TKA ( Figure 2A ) and a right wrist arthrodesis ( Figure 2B ). Radiographs of the hand showed typical mutilating change corresponding to stage V in the Larsen classification of RA ( Figure 2B ). A radiograph of the pelvis showed a left parasymphyseal fracture ( Figure 2C) . As a result, we instructed her to reduce her activity level and limit weight bearing by using a walker. Two months after the initial diagnosis, her groin pain was reduced. However, she complained of low back pain thereafter, and her ambulatory ability had become gradually impaired again. A radiograph of the pelvis showed an iliac ala fracture on the same side, while the site of the original parasymphyseal fracture exhibited an appearance of combination of osteolysis and callus formation ( Figure  2D ). Additional use of a walker for another month was instructed resulting in temporary remission of pain.
Three months later, however, she again complained of right groin pain, without a history of trauma. A repeat radiograph revealed occurrence of a parasymphyseal fracture on the contralateral (right) side. Furthermore, in spite of the continued rest, the follow-up radiograph taken one month later showed an occurrence of a right iliac ala fracture ( Figure  2E ). Due to persistent pain and weakness caused by prolonged disability, she could not resume ambulating ability and was consequently confined to a wheel chair.
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Discussion
Insufficiency fractures predominantly occur in postmenopausal women with osteoporosis, and the pelvic ring is most often involved. [1] [2] [3] [4] [5] [6] [7] [8] [9] Other risk factors are chronic systemic diseases such as RA, long-term glucocorticoid use, and the use of radiotherapy. 1, 2 Furthermore, in terms of the stress applied to the bone, increased activity levels after successful lower-extremity surgeries can be an additional risk factor for occurrence of this fracture. 3 In the two cases reported in this paper, the patients had combined risk factors, leading to multiple involvements. Mutilating type RA is a subtype of the arthritis characterized by progressive bone and joint destruction with mutilating change. In 1954, Mather first described this disease for patients exhibiting opera grass hand deformity. 10 Larsen outlined a grading of radiographic changes of the joints in RA patients, and classified the mutilating abnormality as grade V presenting with loss of the original articular structure and severe deformities in weight-bearing joints. 12 Ochi et al. investigated the long-term sequence of joint destruction progression in RA patients, and proposed a subset of patients with mutilating disease describing this type as MUD. The pathological features of this disease are characterized by aggravated osteoclastyic bone resorption and impaired ligamenteous stability. 11 These pathologies can predispose the affected patient to fracture even as a result of ordinary stress. Additionally, it is often difficult to control disease activity and patients are usually managed with glucocorticoid with multiple DMARDs. However it has been reported that presence of RA and long-term glucocorticoid treatment independently affects the bony quality leading to substantial loss of bony strength. [13] [14] [15] [16] The two patients reported here were diagnosed with mutilating type RA and they also received long-term glucocorticoid treatment with multiple DMARDs. Moreover, both patients underwent successful lower-extremity reconstructive procedures, and increased activity level achieved by those procedures ironically added to the risk factors for occurrence of the insufficiency fractures. Pubic rami insufficiency fractures have been reported as one of the complications after THA. Christiansen reported a series of patients with this complication and attributed the fractures to combined factors of poor bony quality and increased activity level achieved by THA. THA suffered from pubic rami fractures postoperatively. With growing awareness of this fracture, aggressive preventive measures for patients with predisposing risk factors have been advocated. 15, 16 In the management guidelines for patients with glucocorticoid-induced osteoporosis, early medication is recommended even for those without apparent reduction in bone mineral density. 16 Our case #1 patient underwent multiple arthroplasties and ankle artthrodesis before the initial fracture. Especially, both hips, the right knee and the right ankle received surgery within the two years preceding the occurrence of the fracture. The dual-energy X-ray absorptiometry (DEXA) examinations performed before and after the four procedures showed the bone mineral density corresponding to 74% and 61% of the YAM (young adult mean) value respectively. The combined effect of reduced bony strength and increased stress achieved by these surgical procedures could be causative factors for multiple insufficiency fractures in this patient. Prognosis of this fracture is generally good, and fracture healing and improvements in symptoms can be expected within a few months by conservative treatment in the majority of cases. [1] [2] [3] [4] [5] [6] [7] [8] [9] However, in both cases reported here, initial conservative treatment failed, and subsequent additional fractures prolonged the morbidity. Especially, in our case #2 patient, a combination of parapsymphyseal and iliac ala fractures resulted in gross instability of the pelvic ring resulting in an inability to walk. The pelvic ring structure and the vertical shear force applied on this area are thought to be responsible for these combined fractures. It has been described that mechanical failure of the posterior arch of the pelvic ring leads to an increase in strain and vertical shear on the anterior arch, and vice versa, resulting in combined anterior and posterior arch fractures with further complicated sequels. [17] [18] [19] In the management of patients with multiple risk factors for insufficiency fractures, aggressive interventions including early medication for osteoporosis and careful consultation based on a thorough assessment of the predisposing risk factors for each patient are warranted. Moreover, in the follow-up after lower-extremity reconstructive procedures for these patients, the possibility of an insufficiency fracture should always be considered. When the patient complains of unspecified buttock or groin pain without apparent bony abnormality, next-step examinations such as CT, MRI, and bone scintigraphy should be considered. Early recognition of the fracture followed by proper management may help to improve the prognosis of the patient. 
